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* The Mars Sample Return Campaign has the lotertace e
ambitious goal of returning Mars samples back to
Earth [1]. The Earth Entry System (EES), containing ’ e ——
the samples, conducts entry, descent, and landing ks
(EDL) on adirect Earth trajectory. During EDL, the
EES traverses through many regions of Earth’s
atmosphere before impacting the ground at Utah
Test and Training Range (UTTR).

* This poster highlights preliminary results from a T s 2 e
study that assessed the flight mechanics simulation " . : : o = = ?r;:tl’ig;e
sensitivity to atmosphere model settings and = — — e~
investigated the validity of current atmosphere

models as compared to available atmospheric data MOdEl Validation
measurements. Stress simulation range of EarthGRAM atmospheric parameters and accuracy

of atmospheric perturbations.

. * NASA Global Modeling and Assimilation Office Goddard Observing System

AtmOSphere MOdE'II‘Ig (GEOS) historical data around UTTR region is utilized [3].
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(EarthGRAM) 2010 utilized as engineering “ Pt-S BO w ,,atmosphere profiles t to GEOS data
atmosphere model [2]. § i =

\'““ ‘: ::SUDZ
* Built upon a variety of historical data sources, R ° ° . s
including range reference atmosphere data. o N\ w w
H H Black dashed
* Can SImUIate Spatlal ? MET2007, MSIS, or JB2008 Thermosphere Model ~ Satellite Data %50 \‘: %50 { %50 20) “naecs arzs =
120 2 W H b é’
and temporal 19 Thermosphere Fairing Between MAP and Thermasphere Model g / 75 h 5 E EarthGRAM iac
perturbations in " £ R £ | g5
atmospheric - 1 U ER) 2 2o <
. 3 &0 DataBases Remote N
parameters in £ #7
Program to :2 S Fzmr\gEelweEn\MAF’andNCEF’DMz 20 20
. . . 20 Balloon, Aircratt,
Optimize Simulated | JW— P ety el ¢ S et v K
Trajectories Il [5]. ” . oL ;
200 250 300 -20 o 20 40 -60 -40 -20 0 20 4
Air temperature, K Eastward wind, m/s Northward wind, m/s 0 v . L . " v A v v
-100 -80 -60 -40 -20 0 20 40 60 80 100
Dugway radiosonde data [4] comparison to N-5 Wind Speed (m/s)
EarthGRAM profile Wind shear comparison
Sensitivity Studies ks !
=

* Ran 20000 Monte Carlo simulations with only BE T Black line is a ®
modifications to EarthGRAM parameters (e.g. atm o ‘0 f;anf';l';”e sa
perturbation scale factor). profile g EarthGRAM
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* Assessed flight mechanics quantities of interest (e.g. "
total angle of attack, landing ellipse). R
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s d * Preliminary results show EarthGRAM 2010 provides a bounding wind
, environment for assessment for EES flight mechanics and landing footprint

B wndspe iy S lncectamkiden) | * EarthGRAM 2010 atmosphere model validated with historical datasets.
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